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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an optical pickup device 
capable of detecting a tilt at any time without newly installing a tilt 
detecting member, and also irrespective of recording and 
reproducing operations. 

SOLUTION: Looking at the point that there are many types provided 
with a light source la for a DVD system and a light source lb for 
CD system together as light sources, it is possible to detect a tilt in 
real time at any time irrespective of recording and reproducing 
operations by utilizing, at the time of recording or reproducing by 
using one light source 1a or 1b, the other unused light source 1 b or 
la as a tilt detecting light source. Although the light of the tilt 
detecting light source 1b or 1a is out of focus on an optical disk 6a 
or 6b, the light source 1a or 1b for recording or reproducing is in 
focus at any time, therefore, the tilt detecting light source is stably 
out of focus, and a stable tilt detection becomes possible with 
precision although the light source is defocused. 
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03 (a) ictn-fj: Sicf-fr t-tfte^tg ictem 
Pa-Pb = 0i%4*!, 03 (b) «C7n-r<fc^CC^;U 
h*s&S£. — *©ffi^3P a^itLffe*©^*? b*5j« 
0. IPa-Pbilyt«. ^JUhBKjCCfclS^UI 

[0 05 2] c©J: ^fc. 4M<D^tttcJ:ti[£. mm 

# U -If 1 a , lb ©rt©Hn*-^©^ift U -If 4 
K»t» 6 ft £#*©>!«& U >X 5 Z&m L X ? JU h ^ffi 

U-lf 1 aXt* 1 b*fflC^n«. IBIS • W^ttf^tcMto 

©*§£. 02RO'03-c^fjliO/cJ:^{c. ^;H-«imffl 
Kffll^fiftU- !f 1 aXlil b*^©^«. tIct 1 ^ 



n 

[0053] &$m<Dmr.<D9*fo<D&m&m4%.vm5 
m<D&mm<Dj&m~ei>mm£-?z>) * 04&dvd 

&<D$m*m'?mv$>Z> 0 C<Dt%. Sfc66 3 5nm© 
DVDm<D^mWU-^f 1 a^^CDU-lf^La^f' 

0 nm(DCDfflO¥^i*U-1f 1 b rt>6£> U~1f7fcL b 

[0 05 4] 04 (b) te, *t^U>X5 b.%7 z A*>? 
6 a i<DPB^cffl^^^;U h^L/tl^ii^K:, C 
<Wfcf^ * * 6 a±iClBSSX«S*CCffl^^t^(D^ 

ltl^ fl 04 (a) ICns-f&HcrfrY&tz^t^UL 
1^*1^8 b ^Cfei^iP a - P b = 0 i 0 

4 (b) K^r<±^C^;Uh#& -^(Dffl^Pa 
^l«Offi^Pb*«l iPa-Pbiim 20 

[0 05 5]-^ 0 5«CD^CD7lc-r^ 6 bictt 

1 b*»6<DU— lf7£Lb«7£fwX^6 b(DlfiiiM±r 
MLtl^ e — ifcg6 3 5 nm©DVDiO*i 
#U-1f 1 a*^OU-1f*La«*f^^6 b(DfB 

[0 05 6 ] 0 5 (b) tt, *f^5U>X5<b^T r ^X^ 
6b<fcCDPa«B^^^^K^^Lri^i#^K:, C 

aSKASW£ U-1f*L a<D{ig#^ftT£C i** 
uri^s. 05 (a) tern? d: 5 tc^;i/h #te 
WSifeSR^S aK&ttSilPa -Pb = 0<t^l>^ 0 

5 (b) fci^«fc9$C*Jl/h#**i, -^CDffl^Pa 
3&s»l/ffe*Offi*Pb3&ia«3. iPa-PbiUtlt 

[0057] 4*5, cn6©a4ROE5^'rM"C 
b. 8afctt, ^ODIBSi -B£/B<DU-1f:7fcLa, L 

[0 05 8] fifoT, *^t6©»fiSfc<fc*itf , S^Wfc: 
!fla, lb^imt'^T^lStt 
ttl^©*3W*U— !f 1 bX« 1 a«r^b H*Wffl*» 50 
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#<D^#U-tf 1 aXBl b4»^tE»X»ltt« 

tf 1 bXttl aOU-lf^LbXttLaW*^ 
6 a Xte: 6 b K#t L T^fcttttfr 6 fn/cM« 
WWKc*«#, e»X«W^«o*aM*u— tf 1 aX 

tf la, lb«c«lt?r*, 

f=vX^6a, 6b(coc»T*>^iUHfta*SnIfiBift 
&„ 3 6CC, **6 a^60JSftf*CcSrJ*tt« 

*6 b*6©iBa**fc^*^b**lfl'r*3BHR : F- 
8ai#H- Jfe-T^^^e b*»60SW*CcS 
^MftSW-#«ft*Ut*S**?8 b 4 

b4*W— *JUhl*ffiK:iMi<D 
[005 9] *»IB<D»H©ll*fi©JB«8*BI 6 CcS^C* 

ti ( b^y^>^m(tcmmymt^mi->^5(Dymt 

ttrn<D****»«JiJtrtt. 06 (a) CCt^TJ:^ 

3R»flM>»^CCtt % 3twr*i«taffl»*t*R»r*«r 

h***mr**0>«flW!i»4tt4 (0 6 (a) * % 
L0^;l/h = 0 s LKi^l/h^O, 7lcl4-rn^0CD 
JS^<DS*^8±<D^sJ<9 h«*^T) o U^L, 0 

6(b) ccsvrjc^cc, *i*rn<Dai»**3fi«ji»o» 

^CCtt (06 (b) L0tt*;Uh = 0, = 
0 t L 1 h * 0 % *»fn = 0 CDii^CD^^T- 

ftU-lf 1 a, 1 bSIil/ab'^T^JClSel 
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C0060] *mw<Drnm<Dmm<D&i&*®7f3:i,>L® 
i otc*^>TittBj-r-5>= mi texmmo&isncmmz 

a, 8 bltf^T. ¥3M*U— f 1 a, lb(C*fl?3ft 

[0 0 6 1] S-T> — !f 1 a*>6fti*J3ft£i£ 10 

56 3 5nmOU-1f7t;{3:. 2 iS&a)j£7' ') XA 3 £S 
jfiU £6tC. t-A^^iJ ? £ 1 1 &@jlt,/cfg, * 

J: <Q D V D 3£©#if ^?6a ©IBIiffi±CC^/jNX # 
t»fR©iH&3?.«S£K/B0 6ft 

f 34xm*<t sft. bf-Axxy » $ 1 1 <D«7feffl-cs*f 

<* ft"T . ~> U > K 'J * * U >X 1 2 ic J: 0 ^Jl^S:-^ 
*.6ftT, ttfgff-^. R<>\ |-7';^17-, 7* 20 
-*^i5-Ot- ff-^t tHffl © 2 #«!lflij§©§*3ft 

T-8fcA*fsns. 

[0 06 2]-*. ¥^(*U-1f 1 b#>6aj*f;*ft*$ 

57 8 0nmCDU— !f7fe«. 2 ifcg^JjS:/ y XA 3 "CJS 
*f3ft. £6(C. t-AXX'J 2» 5? 1 l£3jlL/c&. 

P- <t LTftMWSft. ti?$B©f2fflkX«#i£K:m>6ft 
•5. jfef 5 -/ X?6 bVSaiStltcMt. >Pt^U>X5X? 
WtfBgWfti 3ft. *o s 7"y >^U>X44C«fc 30 
OiDOfcftiSft. t-A^^y 2- £ 1 1 cDiSTfeM-CSW 

3ft-c. ->y>Ky*^u>xi 2«Ccfc»3#.'£iK^£ i * 
ft*. 

[0 06 3] c cic. :*3£lfe©j&a&x?«. 2 ^©^zgtt 
u— tfia, 1 b©<ajft*— ^^fflt^na^XiJS** 
trfc9*«. *^htWUffl©ftJfc3R-f-8H:. i5Jft©**S# 
U— If la. 1 b^fflC^JS^f *>*CC*ffl-i-*flteST 
r©^ htfcajMa&^6*CCt-£fc©-C*S. S7tC 40 

*jt,>-a*. c©Mffl©fc&©iiiKtaiS#ttJJD3n-cc> 

•5. §<fO*3W:U-1fla, lbK«#^ff 

B. AKS-5#Ctl^O*I#l/-f la, lb^jW 

re»s-&sfc«&oF9-f^iiKi 3. lA&mmztix 

^■5.. ^*^^8©2^«!llUl!iA^©lll^(C*fL. 

r»s«iig^iH7>7'i5, 1 6*Je§K3 nri>5. 

Cft6©fi-*§-*£tB7>-Xl 5, 1 6#>6fcfcl7J3ft-&fi-«|- 

C, DB©a»*iS«ll7>^17i. (s-^C D# 
#*A7J£ftS#^Sj§M7 jJlZ (BPF) 18. 
19iA5gWP.nt^l.„ cn6®BPF18, 19* 50 



#8120 0 0-7 6 67 9 
14 

6©m-^F. G#A7Ji*ftSilS*tffi[elSS2 0. 2 1*12 

w6ftTi>a. cft6©«&*tfiiiss82 o, 2i*6Ujtj 

Sft-SH-SfH. I P^©^=&<h^llBllT>7-2 2tfRtt 
6ft. ^©ffl7JWCCiSl^iaM7-rJl,^LPF <*(,» 
«. e-**-;l/FHI88> 2 3#sjgiK<*ft-C^.5„ 36 
(C. C©LPF (3£l>tt. f-^tf-JUFdlSg) 23* 

6m7^3ftsff#K«:KL.-r. -e©y-f>5ri@s-rsy 

-f>S@!g@882 4**S8W6ft-CC>S. C<Dyj>3m® 
SS2 4«:j:»Dy-f>ISi^3ftfcfi-^K«. ffi!Ef&{c:tf> 
f£*:7-fe-? hWEX'f? ^2 5*^0r. ^»)T>X 
1 7*6©fi^E££fcKMltt7>:X2 6K:A7J3ftT 

[0 06 4] S8(*-€-©^HlItl^ ; 5r^-rS/c*©^-l' 
A? 1 *- h-C&3„ CCCB. igS6 3 5nm©f#^ 

L. i£S7 8 0 nmOlSfCl/- tf 1 b htfcffiffl 
«CJBC»**i£©«&-r4. S-T. igS7 8 0nm<D*i 
»U-if 1 b=&7 8 0 nmLDIMUlfi-^ («# A) "CtS 

ft*. 09«c©J:^«:3l^$ft'5^^h^aiffljgiS^ 

•tfl a»S4i^7-t- Si&£cfc ; 5(tll!8fr$ijffl)3ft 
*. 

[0 06 5] C©«fc5ft^86t>aSK:*5(,>T. 56?^^ 
6 a«C^;I/ h^*St, ft-^*IWT>7'l 5. 16*6 

um 8 ipK^-r J; ^ icwm^oy^^wtm^m^c . 

D©£5tCt&aa7}3ft-5. CCCBSiW* 
ffiigfc-rsfcs!). ^f^^ealtcf-^^itc^t 

t>»^-ct. *-;H-#*ft«. ff#*ltbT>7-l 5. 1 
6*6ffi7J3ft*fa-^C. D(CBiS7 8 0nmO¥i 
Wu-Vi b*6©u— y^c^^ftrc^SiSiJg^* 
MfiSft-cc^citJi*. -ec-r. Cft6©(l#C. 

D©M^*<!:*MttT>X 1 7©tti7J«#E i l/-C«. 

h cc a mm l tc$.WLmm-t>m 6ft*<ti4>^. 0 

[0 0 6 6 ] fl-^*ltHr>Xl 5. 1 6*6©fg#«§ 

*bpfi8, 19 yrju$-/A-c^mf*B$ 

M# F . G-C^-T «fc ^ {Cjti&R^©^ < ft o 
SSK2^-©*©{f-^<i:ftS. «fc-^r. Cft6©BPFl 
8. 1 9« Y~> y*lsyx.?-ifi&&Wr£(bmifai&ft<D 
m.*mmrZ>m&hm?%. Cft{Cj:»3. <1#F. G 
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C(Dtc#>, &**&*HBIel8&2 0. 2 i £iiLrm#H. 
I©cfc-5^iE<DtgiJI^CDft-^iL/. MttT>7*2 2 J: 
i3-e©H*<tf). LPF (!St,>«. tf-**-*FH 

ss) 2 3*3i-rct<fco. m^o^^vicitmLtcim 

KA5fl6n5. &*S. *&*NBH]S82 0, 2 HCftSt-C. 

jeiibk <saHi#©iE©f»©**tttfrr*H») 

[0 067] ^ji/Hftffiffl«:ffl«,»SiMHtu— tf 
lbXBla *aH3-e*-^J9iSa»«. iBiP$© <J r 

[0 06 8] gfc, — J5ft{C. ^ -< X :7 6 a . 6b±fC 

fi8*hr£U— tf&tfT^-fe^-CSSJ^tc-rSfc 
«>> g&>W. f^*:7^©iaSI«^$£$!<i:5=-f X^Ih! 

tf. ttswity-c. bio (a) (cnvr £ 9 cc. 

^J6a, 6b©h7^3 1±(Cf7i-32?rM 
U rFU^iltHf>4K*. 110 (b) (C 

n ? i> 2>tcBb<Dia #i UTfflt,>£fc&©1il 
fB*J#fc-&5^S;«ci-*i*-5„ <5Jft(ci,Tt>. 
*6a, 6 bKU- tf^flStJ-T €>C i(C J: 9 > It? 4 
X*6a, 6b {CJ^fiSStifctt ««ca-3*«fltr 5#« 
ff-Sf- (T F U^©fc*©f s» h 3 2 Alr>(2^ * -fiVLtc 

[0 06 9] fitot, *%*©j£fB«:j:ftH:. f 

Tv^tL-T, 2"3©*»j*U- If 1 a. 1 btctt 

Lx^m^tm— &3tvrftjafbHa64vcb>«© 
-c. — B©/J>SMt- (g3X Mb£0SC£a*-c*-&. £ 

fc. f • S^JCfflC » X I > & t, ^©^«w U — if 6 tt 

— s«aa»©aaiwt#)iE»*j*-336* aw $ # s <fc 9 k 

?)\> H$UJ£fffc;lS„ fftc. ^;uh^Uiffl©— 5£J3S 
*i»Wr&o-c. feiam#©JS$i^##&<<>!tKc> 

##+#>j^<* c»jHaawcajes tit i> •s©-e > >; tji/ # 
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-f a-c© * ;u h *ttj«ifp«rsa»a < tf & fc-tf S c t ifix 
[0070] *mi<DnK<Dnm<DBB%m 1 1 

IStc. igS©^^-52o©*^U--tf 1 a, lb 
#1 o©;<c •7--t?{CJRJt> <5*iT J: -5 f -j >? 7 

u— tfia. 1 b^ifiSiEgsnrt^a^©^^^ 

Wccffftfrt!:-5>*>©-c&*o I^B#fc. *;uh&ajffl©¥ 

tf 1 aX»l b©*> • *7l(W«:Hl/tB. 
0 1 1 cctkT J; ^(c^ h^fcH8&^©ia^mc«^ji/ 
HftWffl©*3W*U— tf 1 aXBl b*fft*KtH«)6© 

5SS*^<^C3> *>-^>, — 5£©tgifg(cr^wr^^«:«*i 
©i^7^K:B^;uh*ltaffl©*«ttU— tf 1 aXBl b 

20 [0 07 1 ] #S9fc©?BttKJ:*itt. 2o¥i»i-f 

ia. 1 bAiiagSHgsn-ci^sti^r&ort. ^© 

«HC#5 U— !f©^^b4l»±r4C<!:*J-C#S. */c. 

(six) *mmzi£z>z.ti>x-iiz>. 
[0072] ttc h&mfbmt. &m-n&.m. 

tf«C^^S«*C». -g-C-C, jtf^?6aXB6bO 

30 KKsnti^^^eiTB, mcm-vf-mm 

^, ^HftttJIM¥*J2ffieu«ct»«M¥ j e-F^K:«. * 

i^ttfl-e- K-c&.5©r. F^^^fflWfc^mbfc^Ju 

40 h^-^^rfflc^ntfJ:^. fete. UBiE^rSCCoii 
rti. ^-^3R*»*«ws9©«»i©*ffi*fflt»t»« 

[007 3] ^HJ©^©!!)^©^*^ 7 £#JRiO 
TlftBJ^S. Wl>t« % iSS6 3 5 nm©U-if^tCiS 

h7^^>^x^-<t#©^tB^f*^^ <**»U 
— tf 1 aK<£SieiiX«W£B#) , M8&T>-7"1 7©tH 
^ffi-^EtCtt^ ^;Uht^tiiWCfflt>6nS&S7 80n 
m©U— V%^&iX*-7 J Z 'j h*i*-r5©r > ^-©S 

50 h*^«CWn«^S7 8 0 nm©U— tf^CCi^MKl 
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T^rfl 7©m#«mft^* s . ^JH-*s*SiS8"ti<D 

m^EK*? a^um^y^v i-z&c. *© 

tf.*>)&g7 8 0 nm<DV~V%£&m.mj&ft*mtiT> 
72 GXfaHtZCttCj:''). f- )Vh Office 
-S^-fe? hfiRa**lBiEI**Ufc h-7 v*>-!?mnL*: 

[0074] ®7tC*$^-r t y-f>iiSllHlSS2 4«. ± 10 
ifcLfcy IlC«fi7 8 0nmOU-f)6tC 

5 n m© U— «f jfeCCfc 0 9^ h^tU^f ft 5 tt^&Cti* 

<„ c©y-f>». ?*-*7X*>^ ?,>H-&WffliJ© 
:/17©{i-^E a^h5y+>^X7-{i^- 20 

D ©s ^t£© h7^+>^x^ -m^<o¥-&imM* y 

•fey h©U^;l/a£t£fctJU ^©f£. HfcHiffl© U 

©^ass^-^-fe^ h©u-i;i-b^aj-rSo -e-L-c. 

cn6©¥*&iei3iE^7H2y KDU^a, b©M#a- 

b^mts. risk. c©^-^«jfWK^m^n/c 

0BS24©tB**i^a-b<b^L/<ft4J:5fty>r> 
(a - b ) /c £i3:S"rS. C©y-f >133£8&{t3fi*7 

[0 07 5] ftfc\ CCCUMIOfcsi-^-te? MfjEtt. 
g#fSS-?-#sifcg6 3 5 nm&tH»£ifcg7 8 OnmM 

•^.07 *(c*«t , ^-r»fi£SB^ ( y -f >tBSI[SSS 2 

4. *yt"j hffliEX-< ?^2 5SJ>*^ttr>^2 6) 
tf^giftS. 

[0 076] Sfc, 7*-Mi5 -[f -^t^Wffl©^ 40 
3R-T-8#tjftS6 3 5nm$M^g7 8 0nmM 
tUffiiT'lal-©^ (*ffl3ft-2>*§£) . MiUi* ifcB 

6 3 5nm©l/-f^7*--*^i7-f^tHil 
J: 5 7 8 0nm©L--fje (*;H**MWB 

■fey h££-T£. 

[0 077] C©J:-5ft7*-*Xi7-fl#«:*i^S 
*7-fe» HjJ6»feiai*ft*ffi{cJ:»)!iiESn*. ftfc. 
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y-m^tcxy-tv um.?&ufett. miom&tm 
mmm*m^x*v^v bmiE^n^mct^x 
0$ 9. 7*-#xx^-«-^&ffiffl©2#iai£ 

^«2{i©S*^ffl^J{C>PtbrE7©iS^i|5lfi|)fe[5I 

ss^fwa-rntiic^ y-f>is^iHisg©y^>«. 

££#£©ia©:7*--#Xi5-fI-8f©:*-7-fe;> h£tfc 
tH-rSCiJcJ;!)^?*!^. *t12!IU>X4£ 
ITStSCitCfcot, 7*-*XX^-ff#©S?: 

tfcffl-r*. CCJ^ftttft^fwX^e aX«6b± 
©^BfrT-fTftoT. ^ffi***. (a-b) sctas 

[ 0 0 7 8 ] 0£o-r, «U6©»»«:j:ntf. * 
4*6 aX«6 b©ia^ffi^6©S*t^cS-ii#f#6tiS 

7^+>yi7-ff-^*f#'SCi3!»5r# > SilEft?*- 
[0 07 9] *^©^-t©^JS©0.«4H 1 2 ictt-^ 
ftZmm&l'— V 1 aXttl b*^lgtt$ti-S±-C. 
BS^-cc^r. ii 2 icjjk-fj: "> — JgRftSkWi' 

—femmmzm 9 -c l tcm^ t nwznwt&sym 

^©M-^x^^^s-e^wr. c®WKHR®'w 
x*i. fsay^{c4>s^{ci. s^»*sissftc>fti> 

^©M-;UX^=&^6-r(C«. tm'DW J: "3 t^VVX 

[0 080] «fc o-c, h^Wfflicffl^-S— 5g^iS5» 
©ft-^fiS^<!:Lr«. IE&i£lftft3£ffim^J&»KI©6 
r. /^ux^fflc^T 4> 5=-^ h t^W^^ft *> C 1 1fiX1* 

[0 08 1 ] 

{mxomm mm 1 fB«8©^Hjcc «tn«. yemt l 

■CDVDf©*SiCD«©*iii4Mtl.f-r^ 
^< ftoTU-5*(C#gL/, mtL<D%M*ffi*.tc%V -j 

6nS2t:3fe©*f^u >X**ffl Ltf;i/ M&tHSrtf ft ^ 

fi^ati^Kffltirc^ftc^©*?®*^!.^^. ss^ • s 
^tt^KMtoe-r^K^^h^m^fftfe^^c t $>x 
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[008 2] »:#Jf 2 iB*S©ffcWc«fcfttf> 

*Jllle|gCr)^BJ<D^i|5l«|Ad:^^f # 

fcco-c. ibis • n*sijmcM*D6-r'^{c >j r;u* -f a-c 

[0 08 3] f9^3IB*E©^BjK: intf, #Sft£ifeg 

©is»©?eiSfc>Ftit;-rs. sts«©isfrsigisdt«©:>fc 

[0 084] «^4IS«g©l%BJ{cJ;ntf > S^t^I^ 

[0 08 5] l«^5lfi*g(D^KJ;ntf . ^ h^ffl 
[0 08 6] 3f#961Ett©?HI3tCJ:*-lt*. if#S5iB 

[0 08 7] 89«?|7IEM«©«WcJ:*itf. «tfc©3fcfl§ 
&c«fc *JRi***l5-©«63R? "CjftW-r * J: 5 30 

SCtft<, S3l£5R^*^aMb3-l*-5C<bJ&s-C*. *m 

[0 08 8] tt^qi8Ctt<DA^tcJ:ntf. W*^7IS 
*S©#|BJ3 £ K*t?* 9 . — 3EHiSa»©m^JiS^«iEaSft 

JSO^ciggtrC&^JU HWUitf &btSC 
[008 9] if#^9lfi*S©»BJic <fc4atf. If-tfWSl 

• w^»ft(c3Ei»«ci>— 5Ejaift*«ca3esn-ct» 40 

[009 0] M«Q 1 0K*©«9iK: J-fttf . «#3t 9 

ietg©^w©js^<bi5jfl|{c. yTA^^A-co^His 

[0 09 1] MTOOSl 1 «•&©»!««: J:tttf. «$:©* 
[0 09 2] iftftg 1 2 te*S©^Bj(c j: n « % M$J9 1 50 
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coo93] m#m i 3Ett©»w«c<tn«. *AHft 

Lfc^l/hf 8 -* 4ffll>5Cit?, SiE^^Jl'hffliE* 
[0094] 14M15 Gtl©ft9iCCj:tit£ v 

[SM©IBf#ftUiBJ3 

[01] ^mM(Dm—<DmMmm^ryt^ -y ?t? 

[02] ^»L/-Cl>J5:t»U--!f^*fflt»AiiS^©^^ h 

^tb*isBj-r?.?cto©Mss-c*)S. 

[04] *^BJ©^- ©9Effi©J£IB© DVD 3R©8E»X 

«s^b#©^^ h^uj*iftB^-r^>fcit.©Ma0-c*>-5.o 

[0 5 ] C D*©BB«Xa:«£B*©*'fl' Hftffi*8fflU-r 

■5/c*©jna0-c*>s,, 

[06] *^|§CD^H©H«S©^flS©5 L ;l'h«IW*tftBJ 

■r -s> /c#>©M30-c * -5 „ 

[07] *^?8©»H©||it<D^©leIifS«^«rflf'i+T 

[09] ffim&is&^-tfvyc&z. 

[010] h-5 i'^)S0!l ; £^-r¥®0t , *S„ 

[011] ^w©*s©*»©jBtt*^T»9Biar* 

So 

[012] ^Bj<D^-t:©SD56©0SI ; £^-r^0-C* 
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